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TOMORROW ON THE DEEP FRONTIER 
EXPLORING AMERICA UNDERGROUND 
DOWN EAST TO NOVA SCOTIA 

ENGLAND'S FABLED MOUNT OF ST. MICHAEL 


LESSON AND CHALLENGE 


TH 


as a ee A ao a) 1 gS at ge a HL — :yT J ar ey ee a a 
Spee ees paicnairs SS a 
“4 a i as b . = - 
— 32 “= = —" - a aT ott apr a ns 4 7. 7. T -- E ae a Gs ae ; ws “ 
Site oor, i Pr. ant ea fs ee. ee ; 
aT 1a! thal ‘1, ry | oe = a ot rf Tl red Ebi ey utr ter! ra. me i 





UR DEEP FRONTIER, the subsurface 
ocenns, has always bern o comain of 
mitten. For centuries min tine 
awiy from an environment so timplacabh 
histile, anc in his mythology he populated 
its drowned reaches with fearsonw creatures 
Even when min ventured boldly ypon the 
surface of the oceans, he shunned the depths 

Aitlitary opportunities finally lured) man 
deep beneath the surface, His vehicle: the 
submarine, «a formidable weapon in two 
World Wars 

In the veuors of uneasy peace following 
World War TI]. United States naval technal- 
ogy gave the fleet a new kind of submanne— 
fast, deep diving, nuclear powered, Within 
ies than a decade our Navy was projected 
inte a Tew ad virtually unknown environ 
ment. Submarmes had been limited to the 
upper few hundred feet of the ocean; now 
they ranged to consulerahly greater depths, 
into a frontier where our oceanographic 
knowledge acl not kept pace with the swift 
development of shipbuilding technology 









Tragedy Strikes Pride of the Navy 


That inevitable lag was painfully drama 
tized on Apr! 10, (963, when U;S.S. Plereshies 
fright) inexplicubly sank in 3,400) feet of wa 
ter 260 miles of the New England coat 

Phiresher was the newest of the new, the 
frst of a close designed to find and destra\ 
other submiuioes in the deep ocean. She was 
the most advanced Nuch sub manine Amer 
ivan science and technology could produce 
the pride of the Navy and of the men whi 
served in her. 

Like all submariners, her men were care 
fulivy selected and rigorously: trained. Thes 
were prepared to react instinctively onl «t- 
fectively in the event of an emergency, But 
something happened shortly after 9 am. on 
that April morning that neither traming nor 








COUTLEE Could Cope with 

Ls SkViarR, if Seas Vessei working 
with Jiresher dn her test dive, received at 
O14 this message via underwater telephone 

“Ex penencing minor difficulties: Have pos 
Hive up-oungie. Am attempting to. blow. Will 
keep vou informed” 

The world does not know the exuct nature 
of Sfresher's difficulties, Four minutes later 
her inet. badly garbled message was heard 
aboard Sewurk Watch staunders believed 
they herd the words “test depth,” the sub- 
marines lowermost diving limit. Apparent!s 
Thresher was tn serious trouble and heading 
toward the bottom 
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hresher: 
esson an 
Challenge 


By JAMES H. WAKELIN, JR. 


Lignunt Secrctury of ihe Novy 
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Every resource of the United States Navy was thrown into 


the historic search operytion that followed. Every fleet unit thai 
could bo used was made ovailable. But even os we rushes! ships 
to the aren, it was with the bitter knowledge that rescue and 
recovery at that depth, if she lay on the bottom, were iniposcble 


With existing techniques and equipment. Neither the Navy nor 


, ay i-" ] i - ' | L 
inyvone ¢ise in this inte or abrowl could do the to 
Phe Navy, | con assure vou, had Jang been wware of thee 4) 
7 sia ‘ 
between operational capubilitw of ls mins “hel our understand 


Ing of Lhe deep eo environment. In [O59 we had embirkec 
TRO Perea COT PPOerinn Wwe Coll it TEN tr 
pro yirie the Navy with | THHOTE 1 ompreheneye uncerstindine of 
the oneiun, itssubmerced bounelarives. its properties 7nd processes 

ihe TENOC project soon became art Of & Larter froeranm 
Several af the Pecderal jinences having responsibilities in the 
OCR CnVvironment were directed by President Eieenhower, and 
subsequently Presidents Kennedy and Johnson, to prepare and co- 
ordinate the far-reaching National Oceanogr yphic Program. A 





permuinent croup, the Interagency Committee on f Ae Aap 
was established within the Federal Council for Science anid 
Dee tun OUrW and | wus Orivilowid to become its first chairmiin 

Uniortunately, knowledge of the vost and complex ocean 
cannot be developed pe rapidly as we can design and butld new 
submarines, While the council mobilized national resources 
behind wt urge! CATT. Sore Ae) MOre UChr sutmitirine. 
had joined the feet When Tiereater went down “ir dnivy hone 
wos tat we could find the hull and learn the cotise of the clis- 
stern) even thar hope wis sim 


Kathvscuph Brought From the Puoite 


Che bathverunh Trea), the Nave's onl 


I y Vent le! Cupatle ol 
HMmiving at the depth where J hireshes Heep pened, wis imme- 
diately ordered from San Diewo, California. She treveled aboard 
in LSD (Landing Ship Dock) throuch the Panama ( anal tf 
Coston, then was towed by another vw ssel to the site. Destr Vets 

ying special underwater acunc] gear isonarl, rescue ships 

iwne ships, and even other submarines were distmatched ta 
the scene lo iessist 

wairly efforts sought clues that would narrow the search trea 
sonar scanned the bottom for questionable “bumps” that micht 
be J rtealeer Shios combs d the sorface for debris or off slicks 
Witthes were mounted around the clock to lieten for anv un 
WSU noises beneath the =: 

We knew, however, that most of the search techn jue< Le] 
CQUIPMENE Ca speared most ficommime were su under cle 
Welopre rit bY ScHentists and engineers working in the national 
OCeinorapilic program, The Navy's fighting ships, because of 
ihe natiore of the equipment they curry, could assist the search 
no only o limited] manner. Research craft—our oreat nerramhis 
ani Were the Vessels midst i Lp lili cif iInvecti@atineg the xr 
ml the wav to the ocean flow 
immediately available (perated by the Woods Hole Oreann- 
praphic Institution, Atlante FT hac just finished «ea trials anc 


Fortunately, one of the newest of these shins, Aleniss [7], was 


Was preparing for an expedition to the Indian Ocran. She wis 
Ottec with many of the |itest Instruments, tnclucline o APEC LS Hr) 
tie pin recorder With which we nope to Tice the teltale oul- 


ne! ot 2 iresAer as she lav on the botton 


y th 


("lose rl hy unc! Loo, Were il [aT i AIF Latest 
Sy oceanographic research vessels, Comrud 
and Gilliss. Both responded tmmechatels 
Thus within baurs alter the tragic news, 
capabilities which had only recently been as 
quired as part of the national oceanograyptin 
ProvrTimMm Were reach to undertake the search 
To mobilize all capabilities, Adm 
W. Anerson, Ir, then Chief of Naval Opera 
Hons, Immecwitely sel up o bechnical wivisarvy 
erdaup, hemled by Dr, Arthur FE. Miaxwell of 
the Office of Naval Research and made wp of 
and tus 


Institution 


Latorc 


leatling civilian ro a 
iid Canoeraplil 


noople, shins, und instruments. | 


“iH ritjais 
its hest 
with 
many of these men afew cavs after faresier'’s 


iterer! 
ret 


Their devotion to duty wiis-an example 


iis 


iil Prag it Get deci ahon, ee heartwarming 


when working in uncertainiy und difficulties 
The advisory group quickly reviewed earh 
a1 | Leer | 


pure cI ik pHunstakine Cull t n PRE ERE LUTE, COI 


search achvwithes, ect clucs, ane Cire - 


revised aon new information from the 


ually 
rea of concentrated efiort—ap 10-mile 

Alihough we hod the best of 
availible, it wien The 
tramatired facts that too few of us 
reminded of: We know too little 


about Ae on CAM, We hive been too wi lime ti 


Square 
Whit woe 
enough. Pirreshin 
Lracect’ 
want to be 
js Sur- 


IOléeraLe OL Limitahens mm working on 


face anid wicker it; and we must develop acap 
EDLULY for dome useful work 
few hundred feet below the surface 


So apparently simple a th 


it more than 


int 85 Precision 


hay igathon prvi heword ie Chor syveternne 
couldnt muarantee 


point Within 


that we were at a given 
an ror marin of 300 verdes 
his is unimportant when vou are looking for 
something on the scale of Boston Harbor. bul 
it rapidly hecomes important in looking for it 
lievard-long submarine bull ving on the 


bottom at creat depth 
Camerns Strivs i Coounrernts 


Then, too, when sa ship was directly above 
Aselected area, our problems were just begin 
nine, Lowering a camera to the site was 
ejluvident toa moun in o balloon, a mile onel 
gag nell above the enrth, unsure of his own po- 
sition, irving to drop a fishline through a bliz- 
Zurd into a-swimming pool, (Icean currents 
push a cimera hanging from & lone calle 
every Which way before it reaches bottom, In 
Fmct, rt’s quite Hkely thot the 
where but dire 


We also used underwater television, ele 


Mio ts whit 


iv below thé ship 


trodes that could record electric currents se 


un by chesitmilar metals in s@8 water, maene 





letect marnetic change) 


LOMeters Cal probe tut 


coused by a large mass of metal, ane under 
Whier Laeiger counter: lo eeareh or possi bie 


We ob 


results fram all the cletec- 


raciation from the nuchear reactor 
fainted) mweanne6tio 
Geiver counters. Thev never 


ihbnermal raickation lewels 


tars excep tte 


lied i a mat 
Flt Lniorite sms 


Secorchers Probe 1 “Conticts 


\iter @ puinstuking two-week survey af 
inet ated 
an) search methods, our plots showed about 


Each 





mane the moet arancerct mas Alon 


Lhe | noesih le “EO LAC Ts cet thes by ict 


fo te Tully im estirnter 


Here, tagun, our problem was lack of 


knowledce, We cid not know enough about 
the seh fhoor in this area to be able te distin 


inst cefinitely belween mornnal instrimeni 


readings ond readiness that might represent 


“methine foreicn on the bottom. For exsani- 
mle, we didn't 


erate Weg be 


now Wiinit the norma: Dick 


: 


he on the magnetometer. nor 


was there anv previows experience with a 


wial from on submarine on the bettom 


even with 
our basi 


ustbhe in 


We concluded) that the camera, 
its lomutations, would have to be 
The wxistence of 


fio CUMMINS 


such depths wie due to brilliant work. over 
by Dr. Harold E. Edgerton, of the 


Massachusetts [Institute of Technoloey, whose 





research wns assisted by rants from the Na 
tion Grorniphic Socrety,| 

Cur best ewidence came in photographs oat 
ebris on lhe battom, Dhese clues allowed te 
to voncentrate Gur search, und soon we had 
thousands of pictures of equipment, twisted 
Lhe 


Drow to tbe surhace plece=ol battery pilates 


other matenals 


metial, 2nd Cine drag 


used on nuclear submarines 


ot that we hacdoanooeh idea of Threcher's 





Overlapping pictures plot a path of wreekowe 


4 the Wodtels 
Lrstituticen, 


Ce et del 


i TBE 
Curae oi | i 
a i i. L 


ection] ye 
|  e a 
Hole, Massachusetts 


ir. J. B 


floceancgrantiie 
t 
THE Tas 


Liiomire Si 


shire 


_ aT} Frias | Lee (ey 


Tweo-ton air bottle tore louse from Tirester, hit 


- rT 
the bottom ot perhaps o hundred miles an hour, 


and drove & feet of its 12-foot leneth tnio hard =lt 


Th Pith 
sank. [he a 


i ine 1 


roul sav wit certainty why Pierce 


ey Ceourt of Lagu) let veor report 
ihehhoml that  sea-water pipe broke. Be- 
Hie Of the ereat depth, water jetted in with ter- 
rie force, smashing contre 


| 
7 1 “pe 7 
a ai} wh | Liat like 


nonels and sweepiny 
‘obwebs: Pinresier then hal m 
1 Pvin i ahie 
hatin tanks by using pit 
the inmishing water 
teat Maal 

Lremenilocs 


wer Lo Surlare Were ile to bow 


betiies like this one 


rou drag her $0 teen that 


eVen bhi ie | ital iti leery oF Last ict this 


uressure of the sen 


location, we could put to good use the bathy- 


the worli's 


reach 
cepins Dut has short 
of its dives m Aweust, the 


bathyvecaph broweht wo a 


seaph Frivste, which can 


preatest ratios of 
achon. On ane 
piece of brass pipe 
denature of Cipresher 

On the following piaues Jrieste’s captain, 
Lt. Comedr; Donald L Keach, USN, tells the 
fo how his bathvecunh found 
ind photographed the lest 


1 es 
kr Lures oO 


font 


eoeraved “S95 


exciting stor 
sub incre 

TWisted Ord torn 
msive proat 


= > . . = = 
r t 1 FF 
LOWS of 


PHeCes OF WRECK AYE FYE Con 


that #frester had imploded fram the seis 


relentless pressure. Although the sub's pres- 
SuTe hull was not sivhtecd by Jatesdhe tn these 
| ils recorded in the 
to wae probably still 


consiiterah y TI Plured 


rn 5 
| yoy ae PET 


ceri cr 
LETHE LIC SVT 


af the debrs indicated 





intact, though 
irre sive 
that we fre 


elt behind her the realization 


Pnotin!—a condition once ch 





scnibed by Benjamin Disraeli as a great step 


te knowledee. We are irvine to build on this 


realimution to become more knowledgeable 
Wet long offer the tragedy, Fred Korth, 

then Secretary of the Navw. established 

special group ofexperts. headed by Rear Acm 


E..C. Stephan, to review the Navy's abilities 


In deep water and recommend changes 

the famous inventor and underwater pio- 
neer Edwin A. Link, a member of that group, 
reports on what we ure doting and what we 


ha pe Le io In the new fulure an the grocle 


eginning on parce 778. In our world of mill 
lary danver, expanding population, and wide- 
spread poverty, ability to exploit the ocewns 
becomes Vital, ws Mr. Link e ‘plains In detail, 

Hf the erent task remaining. is spurred on 
hs Pines CHa rs ss thet will berome Hes fen 
men who ced 


aboard her “ Ps 


= Lak =Erpy |6F a ” i i 1 re 
memonma to the J|29 brave 


n to 
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e 
= 
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‘ ; ee oe Poe " 
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By LT. COMDR. DONALD L. KEACH, USS 


iresher by Bathyscaph 





"Take & hook,” | toll mi 
acl: “Ss ba Me . 


“Five, 


COMmpAnion, ane 


he finished, “SS-s5." 

Piresner’s number wis SSN-595 

Phis close just balancing 
we could now see other sicns 
paint, and other light 
scatteredd @ er where 


Although we 


7 a 
to the bottom 


Bits of CHTMEr, | hips 
material lay 
We Were 


hat) olmeast 


j lose =r chose 


reached the limit of our eneur- 


ance, Ren andl i decided to use évery bit of 
battery nower left to follow this trail of débris 
We Lurned on our four automatic camerns, 
Within minutes we spotted larger, more nu- 
merous pieces of licht material, in some places 
Wow, scuttened 


' i bE a , ay = 
of paper, light pieces of torn, 


iterally covernnu the bottom 
MMi TSS 
twisted metal appeared. Surely Phresher wis 
Only Wares awit 

Lad then fieste could wo ne farther. Her 
turn the 
propellers. Qur floerdlivhts hac faced te a dim 
We had to surface 


rane: battenes could no joner 


' 
] 
mk 
cu A a | 





ver on te teeliom 


Firsé 


Siettitirie eet ay folate tape! 


oro! of os irreahes Brive Core 


by the bathvacanh Jrierte (rivhti. “Gin ts sole 


| cole] reseed clearly “SSN-5 aye the auth 
A fold hid the final numerals. “25 These f 
ures do not show in color, but in our boght 
| 1 f ! J oT kL |. = ep peme | ome . 
ent hey <toa) cul Alen wisible: flecks of 


paint and frazment= of metal 
Above ii 


hone Cnterning’g @& reactor comoartmet 


sulci ch Wetec te 


Ve hen ne 


sbmarner don 


aves, boots, gloves, and plastic sul cin Le 
a 


or . 
CATOCO Tf CONTRI Ue OV TRACI PACES. 


‘hb National Geographic, June, 1964 





So ended the third of ten clives mace last 
Wimmer bv the bathvacaph in search of the 
l-fsted submarine Tivesher, which wernt 
down With all hands on April 10, 1963 
UT Son Wks OT Lrerenrous imiporlince 
to the. United States Navy, Algo, it 
chance to prove that the bathyscaph was use- 
Previously, she 


Il for operations 


Wie i 





purposes 1 
had been weed only for-scintific dives. Ry 
(Research Vessel) Jrieste was the Nuave's 
only craft capable of reaching and maneuver 
ing freely in the crushing depths that claimed 
Sa -5 O34 

When the submarine was lost, fneste was 
summoned from San Eee 
nesiet in the search 


( auiormna, to 


The bathvsceuph, designed by the farmed 
Vuguste Pic 


name from the loreek- words 


Swiss OSicest ane balloons 
cord, derives ts 
for “deep boat.” It was built to plumb 4 


i J t 
of the Sifk—ILTicl, In fact, AG 





he 


freaies| depths 
done ist that more thon three VEArS carlier, 
Challenger Detp moar 


in. the 3&5. 800-tont 





Down to Thresher by Bathyscaph 


Cuam mm the Pacthe.* Scores of other ecien- 
tific dives had erased any doubts that we 
could reach the floor of the Atlantic, here 
about « mile and a half down: 

But vital questions lingered: Could Trieste 
conduct a syatemutic search of the bottom? 
And could she find the remains of Tiresher? 

Much bard, demancding work hac preceded 
our promising third dive. When we arrived at 
the tive site, towed from Boston by our moth- 
er ship USS, Preserver, surface vessels using 
woderwater film cameras, television cameras, 
mainetic detectors, and sonar had nurrowed 
the search fren to ao two-mile square. We 
readied immediately for the first descent 
Trieste hac just undergone a complete over- 
haul, and much of her equipment was new, 
desisned especially for this search. So it 
would be a test dive as well, 

At 10:35 am, on June 24, Giuseppe Buono 
vave the 350-pound steel door of the sphere 


"See “Man's Deepest Cave,” by jacques Mocat, Na- 
TWN AL DEeAPHE. inet, 190, 
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his usual meticulous inspection, called in his 
familiar “eood lock,” and slammed it shut. 

On this cive, as on the third, | was accom- 
panied by Ken Mackengie, chief scientist of 
the Deep Submersible: Program of the Navy 
Electronics Laboratory at San Diego, Cali- 
fornia. Buong’s work topside eave us added 
confidence. As safety engineer, he has super- 
wised every dive since Jneste was built in 
Italy in 1953. 

The weather, unusually calm for the Atlan- 
tie, was idial for Tineste operations. Above, 
Buono opened the flood valve, allowing sea 
water to rush in the access tube. He opened 
the water ballist tank vents, allowiny oir to 
escape ond water to enter, then leaped to a 
skill. We were on our way down. 

As we left the surface, Drieste's gentle roll 
inv ceased; the only indications of downward 
motion were the slow deflection af the depth 
que and the gradual fading of ight coming 
through the two Plexiglas ports. 

Mackenzie and | were-too busy checking 





HT. i tte OS we 


Canning bower 


wl releases silo 


— i-% manifold | 
hes Pie 


‘Magnesium anodes ", | 
protect surfaces nou probe 





from cetresion meatres depth — \ i . h : 5 ““Electromagnet controls 


Electromagiet 


Deep-sea Dirigible, 
the Trieste Hesists 
Crushing Pressures 


In the skies, men rice 
nondolas of atrshi ps be- 
neath hulle filled with 
lighter-than-air gas 
Unaerseo, Navy men 
brave the deep in a 
steel sohere buoved by 

hull fall of hphter- 
than-wiler gasoline 

At Tivesher's depth, 
frieste's, condom with- 
elom] a squeeze of al- 
mist tw tons to the 
equare inch. Her buwy- 
ancy tunks are open to 
the sen on the uneler 
Fanaa sie, keeping uiner and 


Battery case | 2 a Fueling inemergency ) oh aie cuter pressiires equal, 


Ul _-Metor this allowing use of a 
abl, relatively Lhin hall 


Trieste s crew checks 
deck gear battered 
divells Freeboaied is on- 
a. ‘ iy two feet, and wives 
: / ml: often syall over Lhe deck, 
: ihamacime hathery hax- 
Television fh wl even spilling 
into the hatch. Anten 
Ha-lke rudar reflector 





PP meateaiias ‘ ruck e 
Echo sot! Observation Plexiglas Ss ype oe helped USS. Porto mel 
records rua Cable —— PS viewing port ~Mechanical claw Nae loca Titeste 
GuscG wiry : 


equipment for conversation. As we descended, 
the sea-temperature croph inched down- is 
wird from the 47° F. reading of the surlace, m 


Now sea water flooding up into the tanks 
miking Trieste heavier by 150 pounds a 
inute, To maintain a steady rate of descent, 


As increasing pressure firmly sealed the door, 1 walve off stec! pellets for a few seconds. 


crease arounecl its rim cored inte the sphere. 


Only a soft twilight filters through the 


The bathvscaph was beginning her descent) = ports; the depth gauwe tells me we ore just 
in earnest. In Trieste’s thin-skinned “hull’— possing 1,000 feet Surface noise coming 
actually « series of tanks overhanging the through our hull-emounted hyelrophones has 


sphere in which we ride—we curry 34,000 ce 
gallons of aviation gasoline, a light lieyuid vert 


that compresses much more readily Unin sea 


asec. We hear only the occasional gurgtle of 
ler passing hy. 
“Conditions normal,” ] report periodically 


water. As we dive, increasing witer pressure to Mike Boat, stationed directly above us. 


scqueeees the vosoline, and the ocean itself 
enters the tunks through an opening in the 
bottom to replace this iost volume 

In addition to gasoline for huovancy, we vi 


Underven “Snow” Falls Upward 


As we pass 1,808) feet, all traces of sunlight 
itsh. | switch on our external floodlights. 


carry metal for ballast—16 tans of smallstee] The upward-falling “snow” t a familar 
pellets stored in two. funnel-necked silos, A sight. Small bits of organic material and 


strong clectromagnet at the mouth of each pl 


nnkton, almost stationary in the water, ap- 


silo ucts as ao “stopper” to keep the pellets pear to move upward as we descend, like a 


from pounng oul We can drop any desired w 
umount of bullast simply by switching the 
electramagnets off andoen. Should our current W 





inter storm in reverse 
Now the snow streaks past more rapiely. 


‘¢ gite moving too fast. At | releise more 


fall, all ballast immediately spills out ond we ballast, l can see the mass of steel pellets boil 
surface automatically. Up past us on both sides—we ure plunging 
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downward even faster than the weleht Wwe 


have cut loose. T continue to release the pellets 
uentel They full steadily awhyY and vanish in 
the dorkness below 

is we sink fleeper into the abyves. the 
thought of otr mission is twits on my mine 
What will we find when we reach the bottom, 


fy] | mile bee levy = A hind of the i cra pilex then 


Fy OF missive internal waves, swift currents. 
ind large density discontinuities within this 
Walter mass? How will our equipment per- 
form? We will-sion know 


~OW Wr 


Lhe Wit 


nt thirc of 
Withough still at least half 
an Mower Troy eehtige bottom 


re pissing 3.000 feel 
own 
We check cll 
Equipment: motors, lights, closed-circuit tele 
Vision, sOTrars, MmaAarnclometer, amhient noise 
recorder. ruciatinn oye ritinir 
normally. A thorough inspection af the <nhere 
shows to lenkeoe 

w AT eVctemes check out perheactiv,” [ Pe pert 
to the surface 


se nsors— |} 


This first descent after overhaul ic clower 
than our normal one anil a holf knots Failure 
ot il Singic tine iil Che i ahstrophis il mur 





depth We must feel ourway down, moniter 
Ing Instruments constantly, realy to abort the 
dive by dropping all steel ballast at the slicht 
Bet sium of malfunction 

Weare now halfway down. So far. cond 
[TOTS Seem similar te those oft the CC alifermin 
eons, our normal home Even the plankton 
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tt pecs lcm im fom 


Antal Danner in Searchlizht Clore 


4T 1,000 feet we 
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se@ liree, rec, shrimplike 
White animals dancing 
tinder the livhi 

AL Ld:279, 
écho-sounder graph shows 4 few amall dark 


SLrcikK—first sien of thi 


ter a 34-minute descent. our 
bottom, 1200 feet 
its trae depth: I caleulate. ic clio hitly 
more than 8.400 feet 

Reach lo release ballast ind come to a $0), 
| maintouin continueuws wateh at the forward 
port | slow our rute of deseent. Now the firs! 


De hw 


visual sten-of the bottom appears: Our fone 
hents, reflecting off the light sand-silt. seem 
to brighten 

As we slowly settle, 1 pickup more detatl— 


Feit 





Where Thresher sank. Com 
Tire! Reach rHIntS te the 
at on a relief mockel of the 
2). Rew 
stephan, lr 


ew spe re 


bottom (map, page 7s 
Vd. Eelwarel C. 
the Says 
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lead astudy af sulynee and res 
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Diagram charts the 
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er debris, such as payer, 
frifter) hundreds at 
vires Calyles 
road-enaine Wheel hole sonar 
imaling dewires 
title Sreerty 
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ana t hinteaithy ba Py 


nein to 


sireac| out 
Qur guide weight 
200- pound steel ball suspended on a table 


sea urchins. wormbole=. starnhsh 


below us on a sandy plat 
| 
45 feet below. the hull, touches bottom gentls 
Relieved of this welcht, Presie is now Jin 
Nar (PE TeCl EQUAL OTL: Ww 
southeasterly current 
aiid 
ened to tt 
cananty 


with a slow 
The guide 
chectromarnetically ta 
coble can 


criitine 
beter) es 
ie ship, its 


Shidviuilel the 


weit oracs 


be cul free 

ball eeconrne sneoer 
“On the bottom, 

report to the sLuriace 
Chur first look gl 


that J Ares 


conditions normal, J 


en iloor mkes it 





aby vis ek «Ti Tone to big Ciis% 


BE float gracefully, 





Route of Trieste on third dive Junez7, 1963. 

After searching the bottom for more than-a"/2 
hours, hercrew spots.a plastic safety boot that 
gives the first visible ciue.to the wreckage site 

| Nea rly exhausted batteries force Trieste to surface. 
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to fine. Instead of the smooth, cent 


lopograpti 


= Levee gt 

clured by surface depth sound 
here coun easily hick 
of submirine=.§ Howe boulders and steep ridg- 


ers, the relief any numer 





Lie (ACtUre OF OLLT SOT 
We had planned to search at the relatively 
4 feet. Bat 
uf fine orzamc matter 
dbave the bottom forces us to cruise lowe! 
From time to time thick patches of these 
clouds obscure our wision entirely, The bot- 


4 frequently obscure 


eale bevel ol a dlenée “cloud layer” 


oHLES | nak dq 25 teet 


arely exceeding 
rat, beat a shifts constants 


tom current here is centle. 
une-quiartter of a 
and forces us to touch botlom occasionally to 


correct our nhuvieation 


Route of Triesteon eighth dive, August 28 
Picking a hazardous passage through |hresher s 
mangled debris, she retrieves a 57-inch piece of 
pipe and surfaces after 6'/2‘hours under water 
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fauhousty proting this yas OW iy 240 pam. our battery voltage is dropping 
rea, we sight long nidves of looac ragddly. Tt is time to surtac 
rock jultine inco Ww’ Sand-4j Jthourh we hud seen no sign of Tireshe 
floor. As o geologist, | um stoick by their cen lieririe Fr first four howrs submerged, we 
eral north-south onentation. Then a lowica ad accomplished enouch 
Exp mnnon occurs to rhe Hiuigce ClACleTsS of We Hoard compricted nm iriinsit io cehne the 
in ancient ice age could have rafted these astern limit of the search ares, We hal found 
juantities of rock far into the Atlantic before that the rugged bottom ruled out further at 
melting ane dropping their heavy burden (eras To locute J inresfier by surface sonier 
Sudden sharp echoes pink frequently on We had seen enough frm secdioent te make it 
our constantly scanning sonar, diverting us appear unlikely that Piresier could be buried 


[O CIT SOMe abnormality of the sea oor to any extent We hadi feed tocether i fi 


i _ 7 7 a - “9 2 ls ' Pate | 4 L i 
hundreds of vards awav. Each echo disap- ture of deep currents in the area. And last 
OLTitit fly resolves itself into a steep seciment but not least. we hacl shown bevond jUeSstiIoOn 


ope or a hirth mass of rock that Trieste could do more than west chive: she 
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the farccher pent. Eve en fite The small central hole in the 
norton s eae) ae pieaiite atiel lint nit tiibel it tiki 
Ripped ond flattened in Pirecsher’s death thro 1$-fou 
=e TCT i currrn§$ shret | it wT corte the MT 
City feet ee pa Pk e f ral thn it fila fi | | Lie ei | im 
| | il ti ere Pi tis i] ley | ET t f orleca| if Leicin 
-™ 
Cg be eli i Sec ve [: jl levy EVuI Gi i itl i Lew WES Teil iris i | ae ak ee Vi i 
nil Ol oceny crore ey etal ot ae: napect 
Reluctantly f pressed Une switch to reheat thing on Gourd, make notes of minor rey 
| | @ 1 # , 14 ihe. i P 
Wwihthst anc start oward the surface. As | list -ensioye @quipmenl lor Lie 
4 | j i | 
wa 1 cin | Wik LE Oke Berri =m hurl Lh hy \ LYar da cle tigil met |e 4 thie 


final testo pita do Fderesice when we fell 
We rose sho Che hotton ta 14 nt the o iT 

int rare Eres Tiel mon thi oni LPatrces OF yajaielcaine tr 

presence were the muted chirp of 1 met yareoy oct buy 
Th ie Poet ey ive ji | LE pe on Ce i hare 

mchn- i jere riupu ss | ri | ped hae] 
Now we could stop manipulating ballast door open and: 
ft _ iy i i aa riicl Lert is fo thy 11) 1TH A fier 
irhace Without Gust ee, Linke A neeins aD Wa we Lee Tet 

Bcerii huithyscarn! Committed te <urti tretich. ine kl 

he bv its dese ds line winder (ri tre wf 

early two tons per square inch on the bet- 

OM) CX PANS 25 Ths pore Ire cecredses, for AIT h ovr 
ne Water of | thi Line if fA icresa L! pow ist cil 
il ve Tise. Finally we soa ward thi finished. We hh 
Suri Ae ph beioiit | it et Per Sa carck] hte t| 4! beds 

Lfter nearly six hours of intense concet lone, waned we fine 
tration, Ren and T could relax our vigil. The ne concitions 
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Terenct 


SP BP Sane ere was 


had mever stayed at seo for o series of lives 
before, a 630-mile round-trip tow to Boston 
between descents was out of the question. 
We worked around the clock, charging 
batteries, reballasting, and checking out the 
vital equipment With the tremendous iissist- 
ance of USS. Preserver, our mother ship, 
we conducted four more dives in less thon a 
week, each one further pinpointing the loca- 
tion of resier 
[Tt was on the fateful third dive thar we 
found the vellow plastic boot and saw our 
first debris from the sunken submarine. 
Piloted by lt. George Martin, Trieste on 
her fourth dive ciscovered larger pieces of 
lightweight metal and even some heavier 
parts, all badly torn and twisted, For the first 
lime in this dive series, we added a third 
member to our crew to act as navigator. 
The fifth pnd lust dive of the series pro- 
duced no further important information, and 
upon its completion we returned to Boston for 
inspection of Trieste and repair of equipment, 
We also installed additional batteries, to in- 
creme our endurance on the bottom, and a 
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“muanipulator’—oa claw at the end of a lone 
arm to lift objects off the sen floor. 

Under tow by Preserver and escorted by 
the U.S38. Fort Snelling, we returned to the 
dive site in the afternoon of August 18. Weath- 
er indication: looked mareinal. With friesle’s 
freeboard of less than two feet ane the amount 
of work réquired to rig her for a dive, seas of 
more than tive feel made diving operations 
hazardous. Our outlook for the immediate 
future included even higher waves. 

‘Th addition, a forecast of poor visibility 
wis discouragne because, with her low <il- 
houette, Dricste is extremely difficult to see 
when she surfaces 

Despite the unfavorable weather, we de- 
cided to try a dive. Navy acubs divers man- 
aged to rig the underwater cameras despite 
the pounding men and cameras took from the 
sea But wayes slopped down the entrance 
tunne! into the sphere itself, encine the at- 
tempt. The crew labored with buckets and 
sponges to dry out the interior. Finally, after 
five days, we were able to resume operations, 

Qur sixth and seventh dives in the area 


ifs 





Eurly-morning sun slants 
athwart Trieale a8 she. sitihs 
below the waves. A five-fool 
swell almost hinge the launch 
at left appears io swamp. her. 
Actually, the boat crew has 
jut opened two water tank 
vents to start Triewe down. 


Polyethylene radiuthon shield- 
ing (below floated! to. the surface. 
Hotes held cables that appar 
eritly shorted during breakup 
and spewed capper on the plus 





te Also found floating above 
Paresher's grave were an oil 
tick, pieces of cork, rubber 
rhowies, ae) tife-jacket pads 


Watertight compartment doar 
center) tore fram: its binges 


Seetion from the sonur dome 
(far right) lies in what the author 
calle a “vast junkyard” that 
tretehed of fur as he could see 


Halosaurid fish (helow) with 
a ribbontike tall cruises the 
bottom under Piigste’s lights 
Such fieh, the author repearts, 
were several feet lone. 





further delineated) the boundaries within which Tdwesher 


must lie, but no debris was sighted. During the period 
Triesie wae undergoing inspection, a simple but effective 
means of bottom positioning had been put into effect. Sur 
fq ' wesase|s n ict dropped more thun 1.40%) arie-niumbered 
ashe markers to the bottom at spaced intervals, Ins 
network Of murkers crisscrossed the debris area ond en 
gbledl ws to cover the sea floor more methorlically on sub- 
Sec wert dive—rven thouzh most of the markers failed to 
Wuntobd wnt deeb ity 

With the autumn gales rapidly approaching, we knew 
time was running out We hac already been through seas 
af 15 to 20 feet and hac almost been forced to leave the 
aren by hurricane Beulah. The high seas had mace theit 
mark on Jrieste. With her decks awash under the best af 
conditions and her batteries, wiring, and. most equipment 
fully exposed to the clements, she was taking « berrife beat- 
Ing. Although some repairs could be male at sea, our baclls 
damarecl Lek Ler hoxes could not ie requires] nti wiortilel 
not lost much longer 

(io the eighth dive | was accompanied by Comadr. James 
WW. Dives, an oceanograpiter, and Lt Comer. Arthor Gil 
more, a submarnner familiar with Jiresier, Upon reaching 
bottom, we immediately spotted a “fortune codkie"—one of 
our plastic markers. Followmg the search plan to cover 
areas adjoining those of owr previous dives, we cruised 
showy over the bottom (diagram, pages 77-71) 

\iter three hours on our southerly leg, investigating each 
unusual echo that showed up on our Sonu, we were close 
lo the turning point when [ beran lo recognire some pecu- 


aries of the «ea floor, 








‘This look« familiar.” 
“Wie must be close.” 
Che sea urchins here were slightly snialler 
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incl more humerous than those in other ares. 
Here and there we could see faint, odd-shaped 


Hecks anc little j 


sceciment. Closing the 


of unnatural-moking 
hwottom 


mene 
for a better 
look, J could just make out the same type of 
caper | heed seen 
With at least an hour 
ol battery can ity ert lielt certain we wild 
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Lt Che Sti 


inv particles of paint and 


on dive number three 


Buthyscaph Probes Thresher's Grave 


Laulousiy wre exploring 
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each depression and hill, each slicht deviatioy 
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chown by our equipment Within minutes we 
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were ih the mickt of enormous masses of torn, 


twisted wreckage of all sizes and shapes. Bat 
shredded call 

sections of superstructure—the bottom wasa 
debris ever 
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Decoy biece ol this heavy 


Wreckage (below and pages (72-5) 
Betore 


a0 hith it vanished into the cloud lavers over- 
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By EDWIN A. LINK 
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Continental shelves 
offer a “new continent” 


| Poavin could) work tpeely ap the continental 
ahelyaes. (ant areas <urrounding the. land€ 


iimies |, he would gddiio his pealo an Aree 
Hearhy equal to Anica They offer known 
reserves of ofl, tin, diamonds, and other 
Aches vet to be developed Exploitation of 
[hese shelves: requires: the ability to ccm- 


quer the ocean lo a depth of 600 feeli—the 
Ob pect (af many experiments niw utdler way 

Continental-shipes, abrupt dropeqits into 
the cdeeps, mark the end of the shelves, The 
Sotth Armerican shelf shows canvons (ike 
the Huoilson's) where remade 
have coécaded down the slaje fer odblen- 
ninms, Southeust Ashes shelf links Borneo, 
tava, Sumatra, and the Philippines to the 
rmmntland. ‘The Furojeun hele sairreeind: 
the British Isles 


rivers ofr 


ter on the continental shelves. Thirsts of in 
Prcieing et LL nhs fe stire to torn, sooner 
or later, to the “last water hole.” We must 
know more about these poesililithes 

Another wital fluid, netrolewm, ts alreads 
beth wrested from beneath shallower purts 
of the ocean, As these casily worked deposits 
dry up, however, we will have to-wo to depths 
now imprictoci 





Hurricanes “lav Be Tamed 


[tacems o “Toroul” iden now, but if we can 
learn enough, and work enough, under the 
ea, we might be able to modify the weather 
For example, some schentists now believe thit 
the formatian of hurtichnes 4 associated with 
high surface temperatures. Vet close by, be: 
nea the surface, is a virtually limitless sup 
ply af cooler water, Ipmight be possthle, some- 
day, to construct underwater baffles, or per 
haps dum on the batho, to deflect cooler 
Welter upward, thus eliminating a cause of 
hurricanes. Other subsurface dams, set worss 
powerful currents, could produce electricity 





Already Winder chsCuUSsston 16 an &ngimeering 
propect which envisions siphoning of deep, 
cold waters into warmer upper lavers off our 
southern coasts, This would simulate the uy 
welling pction so essential to high procductiv- 
itv of fish, Another concept culls for altering 
the temperature balance in nerthern latitudes 
te oi heavy ict TOL IM PeOes Davigetion. 

Afterdiscussing the possibilities with Admi- 








ral Stephan. wie eager to. get to work. [ post 
poned my own frecearch pnd signed on with 
the oemiral’s Deep Submervence Svstems Re- 
vrew Group (OSSEHti) os soon us | could sail 
Sea Orver to a closer base in Bermuda 

Each member of the review group felt he 
had an opportunity to assist in guiding a pro- 
mum of tremendous scope and impoarhince 
ld ihir naAhon i WaT OF Peace 

The DYSSRis report ts classified document 
becnuse of ite material onnuclearsubmarines, 
dna [ cin tell the Soci V5 members some of 
the things we learner! ancl our basi 
mendations, 

Although future civilian uses gclittered in 
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come orem of the less saturated vacese cone, just shove the wither Lrilohe.”’ 

“Docs the water circulate in coves as they wre forming? 7 ssked 

“Ves, but very slowly,” Mr. Davies said. “It moves through pores 
ancl tiny cracks and along fissures or joints resulting from movernents 
Of tithe earty 

Qpenings ure cradually enlarged, he explained, by the dissalving of 
the limestone But ons in thie hark Se When the land <urtice abe 
ground becomes eroded Into deeper und deeper valleys, does the water 
train out into the open-air channess of brooks and rivers, As the wouter 
table canons, AIT hills the Cuverts 

Clay, sand, and gravel may then be washed:or blown toto the [iis 
capes. Frequently, mineral-bearing waters seep down from above, 
fortning deposits on the caves’ walls floors, und ceilings, formations 
called speleothems Thiet 1 the inclusive mame fiven to stalactites: 


stulmemuites, ani t 


he rest of nature's interior decoration 

We stopped unrler a thicket of slender tubes resembling soda straws 
“You cee these cropper” Sby companion incicated chstening | enclunts 
nlonu © hairline crock. “That water ts slightly ocd frem contact with 
carbon dioxide in the sail Wiile seepime through to this pout, it has 
Hissoived] <ome oO] the Limestone SAIC corporate 

“Before a drop fails, either evaporation or direct loss of carbon és 
oxide to the atniospliere Causes come af the minerals.in the Solution te 
be deposited on the ceiling. That's the sturt of n stalactite, bul thousands 
of drops may foll before a perceptible ning forms, bensof thousands more 
before the rong clongiates into one of those hollow soda straws.” 


son straw grows, the center channel often clogs up, Mr. Lavies ex- 


Momtains of stone domitate Carlsen Cavern= Hall ef Gants, rele 
futing alirounding Haluemites to foothill statis: Ginnt Dome (nicht 
coarse G2 feet. A stroll throuch the Hi¢ hoon to the Rock of Aces ismat 

er thom af far left) takes 31) minutes, the average walking time belween 


White Howse opal Capitolrin Washington, 0), ¢ 


Cave pearl of volf-ball size has spun for centuries in its individual 
nest. These spheres of calclum carbonate took-shape in a oCurlsbuad pol 
round eran of sar or fragments of bat bones. Agitated] by water 


motement, they jaded conmmenthi iiara i kta (RO OP A oy Stet 


2 SO 57 es 
ee 


: 











ALLA 
it 
i | 
ii 
I 
1 
i | 1 
j r i 
I tt 
“Ther 1 
| i 


*. 


ia! 


| 


ae 


| I 
1 = * 
bees 
Heer 
Li 
rile 
f 
I 
a 
| 
, 
i | 
Lt 
| 
I 
a 
i | = 
rin 
i 
ti 
| iat 
Lr 
1 


e- T rc) tin i 


=] | 
Lit 
Ls J 
i i 
Ctl 
] 
Vek] 
" 
ry fT 
bil a 
al Lipeci 
i 
Ctl | 
va i VT 
i i 
7 
wa Ee 
d 4 
a | cask 
= 
a 
i a i | 
| 
a4 84 
{ i j 
1c ph 
| 
rh pe 
W" 


WIT 
if sont 
bn | 
A I 
- 
iwier 
if] i 
ree Es 
L| 
Cre 
| hi 
neohe 
Pit 
Eahe bil 


= 
I al 
lial Li 
' 
a - 
hd 
| 1 
Li 
bw ini 





34 Vears of service with the National Broad- 
casting Company.* As a young newspape#r re- 
porter, Miller had won a Puliteer Prize for his 
shortes of the vain attempt to rescue ardent 
cave explorer Flovd Collins, pinned! dawn hy 
h dislodged rock in nearby Sand Cave in 
February, 1925. 

Miller, « courageous newsman. of slender 
build, had been ane af the few to reach Col- 
lins, carring hot coffee and soup to the 
doomed man, Collings lived for two weeks, 
dying an ¢stimated two to four davs before 
a rescue shaft reached his botky. 

The National Speleologicul Society team 
tinraveled a whole network of new and for- 
gotten passageways in Crystal Cave. Since 
then, the Cave Research Foundation has put 
in a decade of remarkable exploration ane 
mapping inthe Mammoth Cave aren In Au- 
wurst, 1904, climbers reached an aperture on 
the far wall of a deep shaft in Colossal Cave, 
Tt fed to 4 half-mile tunnel that opened at 
lost throurh aninsignifiwantcrack into known 
portions of Sults Cuve: 

Within w vear, Sults Cave again was linked 
to Crvstal Cave by the discovery of a poor of 
passages. The giant undergmund sstem now 
totale 41 miles of mapped tubes and tunnels 
in the Flint and Joppa Ridges. The explorers 
hive linked Crystal, Colossal, and Salte— 
major caves by any stundards—and vers 
likely will fit this many-fingered system inte 
the equally extensive Mammoth Cave in the 
riflee to the southwest. 


Drowned Boneyard Yields a Bonansa 


Today spelunkers go under water with 
Aqua-Lungs in caves that afford the special 
thrills of submarine explorution. Livers risk 
the siphons, or water-filled portions, secking 
drv-cavern teaches beyond. 

Where sizable underground rivers teach 
the surface, as in Missourtand Florida, per- 
manently Hooded caves are common, 

In 1958, Stanley J. Olsen, vertebrate pale- 
ontolovist, orzanized a scuba attack on Wa- 
kulla Springs Cave in Florida. Knowing that 
u complete mastadon skeleton hid heen 
founrl there 27 vears earher, Olsen sought a 
nicher “strike” of fossil bones. In a deep cuv- 
er. he hit a bonanza. As a result of many 
daring forays, Olsen's fine colleytions-in the 
Florida Geological Survey Museum inchide 
bones and teeth of guunt sloth, armadillo, ta- 
pir, and other prehistoric mammals. 

In 1962, | headed for Wakulla with Stan 
Olsen and geologist Willlam Reves. I lowered 
my camera vear in o floating rig that allowed 


SZC) 


picture-taking through a submerged glass 
panel, 

“We're going to boing up one of those 
musteden femurs,” Olsen told me a5 Keves 
awn town tow couple of long, dark objects 
nearly as big os himself. They lay in front of 
the cave entrance, 75 feet below (pares 836-7), 

With a flip Olken went under, and soon I 
watched the two men pry a bone loose from 
the silt, where it had lain for 10,000 years or 
more, Slowly they propelled their burden 
upward With rhythmic kicks of their flippers. 


Submarine Would Aid Fossil Harvest 


“The whole floor of the main ‘cemetery’ 
is Hittered with bones,” said Olsen. “The ereat- 
et concentration lies deep in the cave, about 
500 feet from the entrance. The submerged 
cavern slopes downward, away from. the 
CONES? on the wall of the spring pool, Tt 
reaches » known level 250 feet below grounel, 

“At that depth we use up half our air 
supply just to reach the bones. This tives 
little time to work. We need better gas mix- 
tures to penetrate these extensive, drowned 
caverns, What would be really useful is a 
ant-miin submarine Then we could. cary 
more air tanks.” 

Faacth how these prehistoric mammals 
came to their watery grave remains anivatery, 
Some scientists speculate that the beasts fell 
into the cave through asinkhbole, now pine. 
Others believe that most of the tunnel) may 
have been high and dev, and hence accessi- 
ble, during a period of lower ocean levels. 

Whether in water or in the chill or of 
cramped passages, cavers remember the 
tragedy that resulted from Flowd Collins's 
risky practice of solu ventures underground. 

The cardinal tule of organized spelunkers 
today is: “Never go caving alone.” They have 
learned also to heed the hard: of fatieue 
and poorly conceived cave diets, 

Thouwh a dislodged rock trapped Flovd 
Collins, caves almost never collapse on ex- 
plorers; the formations are remarkahly stable. 
The dangers of spelunking lie in human neg- 
ligence and in faulty equipment, Alost serious 
hazard: lose of Heht. Major cause of injury 
and death: unsound rope 

Nylon rope that will hold a ton is now 
standard for underground mountaineering, 
As for light: cautious cavers usually carry 
three sources: carbide bead lamp, Hashlight 


Willian Borke Miller, one of the first tw [yisseniets 
to Ay the Pactic in Pan Amencam Airwave’ famed Olip- 
ere, Wrete of the #pochal flight in “Flying the Partie.” 
SATION AL Li eR APREC, Decernber, 2S bt. 
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Exploring America Underground 827 


started #& oa whisper and grew into a ror, 

“A flash Hood!" we both exclaimed almost 
with one voice. There wis noe escape—hoth- 
ing to do but stand there and face our fate: 

Then aru a bend in the passuze come, 
not a racing wall of water, but amaes of flving 
bats. The whir of their multitucinows wings, 
amplified mned distorted by cavern échoes, 
periectiy simuiated the sound of a stream 
nishing through a tunnel 


Unseen “Beast” Startles Explorer 


Spelunkers are a curefree, happy-vo-lucks 
lol They tend te pest about diffiicalties woe 
dangers. Comical situations pop wp frequently 

Wet and muddy after a lone craw! jnto 
New York State's mile-long Tn-County Cave, 
scuthwest of Albany, my friend Howard 
Sloune started back out, belly whopping his 
Way Unrough @ succession of pools left by 
spring rains. Too tired to crawl] heneath the 
three-fnot celling, be snaked alone on his 
Momich throueh water six or eicht inches 
deep. Suddenly something moved beneath his 
body, twitching vielenthy 

Howurd catapulted himself up and out of 
the water, slamming his hard hat agatnet the 
law ctling ao violently that he was stunned, 
und fell back onte the splashing, wrigline 
object His head clearing, he samimones! 
Courige. reached into the pool, and pulled out 
O lourpound catfish, uncoubtedly washed in 
by floc) waters 

Cll never forevel a top Moward and | mace 
mio Jones Quarry Cave im Weet Virus A 
local former was aur girdle. 

Miny dearl-ond tunnels led off the twisting 
PSone, Got we thiree groped oolong in 
cht file, Very soon we notice! o burmne 
armel! and wondered if some cave crawler 
ahead of is heed liehted a fire. The acrid odor 
persisted until Poodeerd a hhick patch with a 
faint orange ring tround it on the farmer's 
Howard had 
leader so closely that bis carbide head larny 
hod burned a hole-as big as @ pancake in the 


overmils een following-the 


Dauhbed with bloe shellac, o cove cricket 
chines wary toa cavern celling: Madendrcns 
phere, one Of four thittsand crickets 
marked in kentucky s Cathedral Cave, will 
pravile acwintiste with clues to its habits 
ae! tile span Laon. perobhne. oniennad 
Twit: onmetasenihy os the insect moves in 
tefal (larkness, Unlike its ehirping surface 


tolatives, *vwhterraeen is silent. 


seat of our guide's pants, The farmer never 
felt a thins! 

Hordes of enthusiasts, of course, enjoy the 
underground world without having to squirm, 
shinny, Clow, ami slither throveh blind ane 
often tauddy alleys. Some 145 caves in 35 of 
the United States offer Lhe underzroutel sighit- 
seer the luxe tours of manv of the larwest anc 
mast gorreous caverns In them, the way is 
eased with electric lizhting, manicured paths, 
bridges, stairs, tramwuys, and even boats to 
trivwerse tinderworid lakes and streams: 

Without sich ids to sightseeing, how 
nuiny thousands would have been denied the 
tingling sense of mystery in boating. on Echo 
River in Mammoth Caver Without the hand 
af commercial enterprise, there would be no 
Great Stalactipe Organ tn Virginia's. Lures 
(Caverns, an instrument which procluces hril- 
liant meloiy by striking electrically driven 
hammers against stalactites tuned to true 
pitch by careful grinding of their tips: 


Without development for visiters, few 


would ever see New Mexico's Carisbad Cav- 
erns, king of caves (page S17). It spelibinas 
half o million viewers unnually with such 
CX(MIVARANCeS [2 SIE room with 14 acres 
of floor space and o high pont 283 feet above 





Cave tenants 
share a dark 
netherworld 
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Disturbed, free-Lailed bats «ture from the wall ol Ney Cave, Teaa 
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Dahs of Color Trace Insect Travels 


hack. veo tter Vvegr. fo wont nm Che: =n 
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Sime fights boye covered hinireds of reat ities, for example, at Cathedral aye 
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niet forms ff cave dhe. A lest of tiny wore Christian Brother Gs. Sicholms, brologest at 
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the cave and made o daily census of insects. 

To establish the home: territory and wan- 
derings of cave crickets and blind becties, 
Brother Nicholas and his assistants marked 
euch individual insect with hormiless airplane 
dope—pirmented shellac. A: different color 
wis used for creatures in cach of seven zones, 
More than 4,000 insects were marked and 
4,000 were seen again. Ninety-seven percent 
of theae were on their homme territories. 

During miny visits to Cathedral Cove, I 
had concluded that the big fawn-colored 
cove cricket, Zadenpecus subterrancus, never 
left the cave (pawe 827), But Brother Nichol- 
as'’s marked crickets proved me wrong Es- 
cept during very cold or very dry weather, 
about « third of these crickets made a nightly 
foray outside, and returner, 

Brother Nicholas’s survey revealed that 


cive creatures sepregate themselves by piref- 


erence for ceiling, Adar, or walls. The crickets, 
for example, always hang upside down on the 
ceiling. Brownish harvestmen, or daddy long- 
lees, cling only to the walls, but leave the cave 
en masse for about a month in early summer. 
Cave spirlers, milliperes, anol smi shure the 
will spruce. 

Blind beetles a quarter meh long seam )wer 
over the floors; but almost exclusively in 
muddy areas. None of the 200) marked beetles 
were found more than ten feet from the spot 
where tugged. Instead of preying on insect 
neighbors, 2s had been suspected, the beetles 
uppear to ¢et their food from colonies of 
hiwteria that grow on the mua. 


Stlamanders Rove and Prey 


Bieeved cave salimanders, beh oringe 
with black spots, vo where they please. They 
prev on almost every ivpeof small cave dwell- 
vr and perform 2 service to man by reducing 
the numbers of wintering mosquitos 

Brother Nicholas and hiscrew have learned! 
mitch aloe cave creature migration, homme, 
mortality, muting, and predation. They are 
afill ut a loss, however, to explain what sort of 
higlogical clock gives these creatures such 
precise knowledge of hour ancl seaeon, so 
that crickets know it ts time for their mithtly 


National Geographic, June, 1964 


sortie, and the daddy longlegs get the urge for 
their summer migration. Perhaps they are 
sensitive to minute atmospheric or tempers- 
ture Huctuntions that humans cannot detect 

Caves fulfilla variety of roles, quite apart 
from their popularity with sightseers and 
biohogists 

United States caves achieved their maxi- 
mum indostrial use during the Revolution 
and the Civil War. Many caverns were caked 
with natural saltpeter (calcium nitrate), a raw 
material of gunpowder. Chur nation’s survival 
in the War of 1812 hinged in substantial part 
on the availability of saltpeter. During the 
Civil War, the Union blockade of the South 
forced thousands of Confederates into service 
a4 niber Miners. 


Desperate Men Find Hiding Places 


Caves have affected history by providing 
fefuge to murderers, counterfeiters, runway 
slaves, deserters, hermits, moonshiners. On a 
hihter note, Pennavivania Dutch youngsters 
in the (3890's held clandestine dines in caves 
to escape strict parental supervision. In the 
South, condlelivhted coverns—tike the 96- 
foot hall in Manitoy Cave, Aluhbumo—served 
ns undercround ballrooms where beaux and 
belles twirled on board floors. 

A walk in Lumy Caverns, Virginia, leads 
past the Wishing Well, an ifluminater! pool 
carpeted with coins tossed in by visitors (page 
813). Every now and oyain the “take” is 
shoveled wut, cleaned, unc presented to some 
worthy health organization, The last haul, 
in 1961, added up to 3.853 pounds af coins 
Total value: Si4214086. Grateful reciptent: 
the Amervan Heart Assocution. 

Cave tuano deposits sometimes are covered! 
with what appears to be white fur—a mold. 
Mindful of the miraculous antibiotics, in- 
cluding penicillin, cleriverl from molds, re- 
searchers periodically probe caves in search 
of new strains, 

uue-aie scientist: study hibernating cave 
bats to learn if men. toa, might hibernate. 
Ability to slow down astronauts’ metabolism, 
pulse, and respiration could mean tremendous 
economies in food and fuid consumption 


leicles Form Columns From Ceiling to Floor in Crystal lee Cave, Idaho 


In the desert E20 feet aluwe this deepfreeze, jack rabbits scomper across sagebrush 
rountev where lava fissures sear the earth, Visitors at the surface could leave summer's 
SUleeres heat pod skate ocross Crystal's underground rink. Water draining into a 
ctevice directly above the ceiling freeees as WL enters the 42-clegree room. 
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Exploring America Underground 


When | caught up with the faet-maving 
vounsters, they were curing triumphanth 
around a barn-size room Studded with enor- 
mous toeth-shaped pink and tan calcite 
crystals. [ wis giod T had cragced along my 
camera tae My whole outhit—a Leica with 
witde-anele lens, tiny tripe! miniature rete 
tor, ancl handful of “peanut” bulbs—would 
not have filled o shoe box. 

The ease of photographing cave formutions 
has largely remover the temptation to col 
lect specimens and thus has helped ensure 
the survival of the mast precious features of 
caverns—their unique life mitte tls 
beauty. The annyal photographic salons and 
cofilests spontared bw our caving societs 
brine together increningly fine examples of 
the spcleophotegraphers skill. These collec: 
Hone have prey iched the nucleus for the series 
nocompanving this article, the mast exten: 
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sive color coverage of caves ever published 

Today we oof the National Speleological 
Society unequivocally condemn the collecting 
Of initial Hie undereround except for scien- 
Hic purposes. We equally deplore depreds 
tions by vandals who destroy or deface what 
nature has taken ages to create, We cooperate 
WE COnservalion groups bo protect 4 numM- 
ber of subterranean “natural orens. 

There wu le aula Ais bi rae ws cliente ics to be 

t. 
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aT ing 
never will be commonplace for any of us who 
have knew the thrill af pioneering in plaies 
Where few pretile venbure. 

We wish all who go caving would take to 
heart the motto that has more than once been 
ed asa kind of spelunkers’ oath 

“Take nothing but pictures 

Leave nothing bul footprints.” 
Ti bt 
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“N THE LONG ASSOCIATION 
between man and birds, few spe- 
cies have aroused more controver- 
sv than the Midway Islands’ famous 
albatrosses. Coleridge’s Ancient Mar- 
iner ascribed supernatural power to 
the albatross, but the modern mariner 
of the United States Navy respects it 
for more tangible reasons—partict- 
larly if he has served at the Midway 
Naval Station in the North Pacific. 

He knows the two species that nest 
there by the thousands as. gooney 
birds, or just gooneys. The gray-and- 
white Laysan albatross (Diomedea 
imorutabriis) he calls “white goonev,” 
and the sooty-colored black-+footed al- 
batross (Diemedea nigripes) “black 
gooney.” And he has mixed emotions 
about these marvelous creatures with 
their seven-foot wingspread. 





CGooneyvs Loperil Planes 


On the positive side, the goonevs 
are a morale builder on one of the 
kev military bases in the Pacific area. 
Playful) Lavsan albatrosses, resem- 
bling overgrown sea gulls engaged in 
rituwlistic dances, provide more gen- 
“ine amusement than the double fea- 
ture at the Midway movie house 

Pro-gganey sentiment runs high in 
the Navy homes along Midway's iron- 
wood-shaded streets, where these 
magnificent sea birds build their shal- 
low mests all over front lawns and 
back vards, In utter confidence. They 
are as much a part of the household 
as the family dog or cat, and anyone 
seeking to harm them would have an 
irate housewHe to contend with: 

Pilots and operations officers in 
Midway's control tower, however, see 
another side, These men sweat it out 
while the great radur-equipped picket 
planes, the Lockheed Super Constel- 
Kas 


lations of the Pacific Fleet's Barrier 
Forces, roar down the runway and 
tuke off through hundreds of soaring 
gooneys. Even before clearing the 
runway, a plane may hit a goose-size 
gooney and have to return for repairs, 
leaving a gap in the radar barrier of 
our national defense. It is only by great 
goo fortune that so far there have 
been no crashes or loss of lives. 

Two decades of battle between the 
U.S. Navy and the albatross have 
seen the use of just about every weap- 
on short of the atomic bomb: clubs 
and flares and rocket-launching ba- 
zookas, smoke and ultrahieh-tre- 
quency sound waves. Since 1954 
the Fish and Wildlife Service of 
the U.S, Department of the Inte- 
nor has kept a team of scientists as- 
signed to seek an agreeable solution to 
the problem. Agreeable, that is, both 
to conservation-minded citizens, who 
wish to see the birds preserved, and 
to the Navy, concerned about safety 
af personnel, As the man in charge 
af this project, I have become closely 
acquainted with Midway and its be- 
loved but troublesome gooneys. 

Midway's coonevs did not become 
widely known until Pan American 
Airways built a base for its trans- 
pacific clippers on the mid-Mucific 
atoll in 1935. A hotel on Sand Island 
was appropriately called Gooneyviile 
Lodge, and a golf course received 
world-wide billing as the only one 
with eooney birds nesting on fairways. 

The Navy's airfield, constructed 
shortly before World War II, plaved a 
vital part in turning the tide of the 
war in the Pacific. The gooneys took: 
in stride the Japanese bombings dur- 
ing the Battle of Midway, as well as 
the elimination of many thousands of 
their kind by defenders striving to 
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reduce hazards 
in aircraft, As 
Midway's postwar air 

trafic grew, the rate of 

bird-plane collisions became alarming. 
When L arrived at Midway eight 
veers avo, our plane hit two Lavsan 
albatrosses. In the passenger cabin, I 
Was unaware of the birds impact un- 
tl we landed and I heard of it from 


the fight crew. As unmistakable proof 
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FLANE ASD ALBATHIUOISS 
compete for airspace abore 

the Pacthe's Midvray Ustasneds. 
Sie foonmeye chinot turn fast 
enough fo evade craft ocer the na- 
rel aintield, ad planes at take-off ur 
landing also lack manewrerability. 
Result: collisions at closing speceds 
up fo 200 tnifes an hour, offen orip- 
pee fhe plane ay well an killing the 
rooney. Collisions hace cost the U.S. 
Gocenmment some S250 000 « year, 
Bryonnciedence, this plone wea Crnn- 


noth soaplibiin called Albatross. 
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EHortless wines stretching seven feet from Up to tip, a Lawysan al 
batroke, or “While goonmey,” sre dobeivte Mirlwisy Jatoll. Coradeful in 
Hivht tnt awkward on Lowi, the albatross becomes an undicnifierl 


gocttes bird when it actriyes at its nesting crowns 


lenoring o foor-engineg ocivhhbor, black-footed olliatrdses, or “block 
mooners, COC | strip of sand near sy rade picket plone. Pleads 
if chicks giritrude above: nesis—shillow toles scoped i thu ssunl 


Scretehy ito goonevs, sive the folly outside the-¢ockyat of o Nays 


lane, Thimkeh cillisnins have cont no planes of fives, they have can 
Celed missions On take-off, crewmen station themselves at windows 
to wateh cut for the wheeling birds The more numerous [a Sets 
ansatitute the mar fiver Antetiin guy wire on Eastern bland 
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‘Sow, alter ten years of study, we must list some 
experiments that looked promising al first but then 
fabled to produce satistactory answer 

For example. Hubert W. Frings. a professor if 
yoology at the Lbniversitv of Hawa who investi- 
sited cooney behavior for the Office of Naval Re 
SCO h, le arc] from & sallors wite that when she 
ne out her laundry the bors were frightened! 
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while holding un lore sqQunrrs of COLTred nore Tarcious to homins thn to the birds 


cloth or cordboaard, “Any flat sortace moving We toed two more nose-making schemes 


toward them seems to make them pamic,” he First, carbide explocders. These are metal cane 
reported, “especially rol surfaces.” But once containing lumps of calcium carbide on whicl 
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mildly disturbing to Midwar's black 
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The gooneys approach in a jong, flat elice 
on motionless wings. Down co the wine ond 
tml Maps, and the broad webbed feet. 

But brakes aren't set soon enoudh, Touch- 
down speec is far too great. The landing pear 
lapses. The exquisite chiding mechanism 
becomes a disorganized spectacle of gyrating 
wines and disheveled feathers sprawling 
across the ground. New arrivals seem embar- 
rassed as they pick themselves up to the nomy 
accompaniment of meaghbors squeals, groans, 
ancl clapping bills 

Both species of bird nest in colonies, but 
the black-footed alliatross prefers the open 
beaches, while the much more numerous Lay- 
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ain, or white, favors the shelter found al the 
edeve of aoclump of bushes of in the shade of 
an ironwood tree. Areas near runwavs offer 
Many Such protected sites, -with the result thit 
the Loavsan suffers the heaviest toll from: mir- 
pines and is the chief menace to flvers. 

Neat building cliffers, tow. Both species scoop 
shallow depressions in the sand, but Laysuns 
add weeds, sticks, and debris. The nest builels 
up ms the incubating bird pulls in anything 
within reach. Dmne storms the raised nests 
form litth jclunids against the flood 

The egy is about four inches long. white or 
file bull in color, nnd visually blotched with 
reddish brown. The parents sit on the eet by 
turns, one incubating while the other goes-te 
sea to feed and drink, often for two weeks or 
The change-vver is an Amusing cere- 
mon: The parent eaumines the ee closels 
anil talks to it with a gentle cheeping sound 
before setthng down over It 

The incubating parent never leaves the 
fey unattended, even though the bird maw be 
buried up to the neck in windblown sane. i 
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Like a plane thhiog off, albutrosses need 


A TU Bart upwind to eet alrborne, 


White sooney wins aruce witha lee hand: 
er, Whose final lunge gets him o force full of 
aaned imatedad of the bird Navy nen such je 
nis youth: officer help ormthologisis bane! 
Mbatrisies in Oo lone-ronte studs. Resulting 
Know ladle about the binds’ movements mn 
help control and protect them 
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Down East to 
ova Scotia 


Blue-water ¥ achrsmen eer 








ad course for the saitiest of 
Canada's Maritime Provinces 


By WINFIELD PARKS 


Nutronal Geographic photographer 





NY CHANCE of a spare berth?” I asked at Marblehead, 
Massachusetts. [ was watching final preparations aboard 
. Aries for the Halifax race, held every other year. 

“Sure! We can use an extra hand,” Seward De Hart, skipper 
of the cutter, answered. “Stow vour gear in the fo'c'sle—and 
shuke a leg. We're shoving off soon.” 

The 54-boat fleet was well stocked because many of the craft 
planned to rendezvous at Halifax after the race for a cruise to 
the Bras d'Or Lakes of NoVa Scotia. 

Yacht and crew are shipshape at last. Dockine lines are cast 
off; sails are set and trimmed. Aries. breathes with the wind and 
frolics with the waves. She responds quickly to the touch of the 
1 helmsman’s fingertips. Aries is alive again, graceful and beautiful 

as only a lady can be. 
Down comes the blue cone from atop a mast.on the race com- 









Chasing ler spinnaker, Nisa wrrives off Halifax. The =8-foct 
schooner, skippered by DeCoursev Files of the New Vork. Yicht Club, 
set a record of 43 hours 25 minutes elipeed tine in the race from 
Marblehead to Halifax—i60 nautical mites 
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Forest of masts f)! 


abouts hoist aml ane prepare to pull aan 


. Marblehead Harbor, where popular hitvle boats called Turn- 








Che nome Mourbleheod, lone 4wrons 


mous With the wea. derives Tram white rock oulcroppings that mark the aporeiine 


“Sawel that genoa sheet home!" 


Dawe cocwice of bres (foresrunil) execute the 


ortier fe the tvawl Chee Chee V climbs up to leeward at the start of the Marble 


hent-Halitax race Berstern Va Hil 


ald the event in odd wears, The Newprorl-Henmimlse race, 


nonaoped ba the Criosinge Club of America aod the Roval Bermuda Yacht Club. 


mittee starting oot: a fhive-ninube warh 
Le LEM Sevres [- aCitement mounts 
Crews are nervous but calm All ure 
EMT enced seamen, Vowls, ketenes 
+ Linas, ane achooners wekew {or [Mies 
tion. The skippers strive to hit the start 
mm ine rreht on the gun, their vesses 
driving hard toward Halitax 

At dusk the wine picks up Pili 
weather turns cold, and a blinket of 
fou enshiroucls the aet Moosthencl hints 
ow ecenly. Water drips from the helme- 
mah s Nost ar Crees down hus neck as 


ve 





he CONCENCTILES OF a COMPass COUP 

Up forward, a watchmate moncte- 
nowsly pumps a foghorh, Your senses 
sharpen in the dark night You sniff bal 
gam jind spruce miles away on shore 
and fainthy you hear foghorns in the clis 
tance. The winel shrille in the tiegne 


aed 


‘li we FO! NOW SOOlUsA Yo SS CPLEcheL rey 
Lisl R my sootia vVacht Squacron 


ene ten Veors 


the lee rail dips, and the sea guryles 

All hands on deck! Skipper mnuel 
shorten sail ae a squall hits, Clothes are 
wet, fingers numb, and the slipper 
fleck <hicles owoy ts vou gather in the 
flappime Dacron sail, Green wiiter cas 
cades over the bow and [ifts. vou off 
vour feet: Your safety belt, attached to 
a lifeline, keen? vou from being washer! 
overvoure 

The three-day race ends off Halifax 
Crew members fs back bo neler bed 
ibs, while the skippers’ familtes ship 
Abowd for an easy vacation cruise. Thes 
ir | Sova SCO sro eAnget we fhoare 
Where evergreens spice the air 

Then comes the long voyage bome 
uniter ideal conditions a broad reach, 
but usially a best te windward acainst 
the previdiime westeries 

















“We're off!” Yachts 
sail past spectator 
craft at Marblehead 


@ lhsvaprt le Sof White convas flock the oreen woter 
ws (Class BR vochis—?9- to 35-feot- rating—heaal 
for Holifax on @ fresh southerly breeve Code favs 
Autter between Mire masts of Lord Jim, the Boston 
Vaecht Club's T2-foot flagship, Taber Rov, « bows" gin 
mer acho! afloat, tides nearby with foresail set 

Piltssfour yachts tn four classes competed in the 
Hath race lost. july. Hondicap Hines, worked out bn 
the Cruping Club of America. compensated for cif: 
lérences tn sid) ane) Hull, Vere, firet wero the finish 
line. acl the bicernel bie ches tka tbe Hives baat jira ot Phe 
race. Orabie, « 39-foot yaw! skippered by John M 
Robinson of Purtlincd, Maine, hurl the best corrected 
time of 41 hintrs 44 minutes. Another 3¢-foot yaw, 
OY Cal of Marblehead, fintehed :secaned 


\\ 


Oilskin-clad crewmen aboard 46-foot Ariey rie a 
big genoa jib as the cotter hits heavy seas and fog 
eon the eecorel clas 

"The ttick of the race is tatehing the fair current 
around the southwest corner of Nova Scotio.” said a 
whpsoned skipper e! Marbhehenl “Lf vou get there at 
Che wore Choe aud current Gan rok eur chances.” 
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All hands brace 








At her laaneching. wnrigver! Afric ed? shel 
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Historic Halifax: 
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federite bjickonde punnere fidiitel © Pelooe 
here. In bath World Ware the port seroed 
Hoo rendezvous for Atlantic convovs. In 
MT the ety witnessed ite-darkest day when 
An arnimunitin shin exploded, killing 2 00y 
wil leveling sate two aqumre miles 
Halitnx (oitode! “eure in the forreraiwiic 


cH thie AETC View Vi aterironi ‘rune hrripes 


nt nicht flank Her Miaiestws Conmlian 
val Dockyard. At left an. aircraft, carder 
OCC bre tect h the Anes L. Miordon ilei 
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Bndeéc, which links Habtiasx anal Dartmouth 


OW Scat ba | sa iN the MacDonald 


tress tourtin reclines ginid wild tower: 
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How to box the compass: 1 
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Boats gather for a gam in fog-hung Liscomb harbor 
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Wishing bh Now 
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Serene calls at 


lee wit ni mel he et Lhe lapel i Ast, 
. Whose Ent guards the harbor 
Baddeck harbor =n Feet hia cdseter piaiite Ae Bawa 
Welt EUV Lae inols bere of Petriuury 23 it 
ELAS TCT BLS n= tern and tren Lak ed yanared far hall oo mile at a ene 
R ward Samot!l Batchelcler eh Wives jotiel cy 4u) fh hetr ia the | r fi l He 
hildren accompanied many of the Cruising Clob fries oroste e toke-off stop, Fix 
CH 1 = wil iy Wits EaT E Vien bBewiiei I lolirmtery i ri 
Bri ei ih vi ect trim whirle [wid oral if © historv-makis nt 
merlhekiny e Ares WO) Lakes. tok the nur chin Hew o pen fis [ the Attper 1 
from the Micmac Locdian word aboulas ning by the Koval Can im Ac | c 








Baddeck museum 
houses Bell’s works 
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the quiet dusk 





Ghosting along, 
Elsie sails into 


Boulaceet to 
join the fleet 


TeRWIcHinGe Bras dr Lakes— 

Arne of Ceold” in French— 
are the aun-ahedithed paradise of 
taultine Uhal every vachisman seeks 
hut aeldom bods 

Fram both shores, weeded) fingers 
penk ec inte the bli w ater Behinel the 
piPomen tories lie countlews coved 
For its seenery find snucness, many 
skippers consider Boulaceet, or Mae 
Kells Aaorinair, the prize of then all 

A sapooden lichthowse on (iillis 
Foimt marks the entrance, Swing: 
ine aroutel o spar buoy that warns 
of oshoal, bouts ghide between Ciliis 
atid Pon's Point in the foreercunal 
Often the tehthee per ana hes Tamils 
stroll dawn the lawn to wivr a 
friendly oreeting 

At pncherave Jn the tanner barber 
iuige STS), craft can te wp oem 
the banks without running agro, 
tO sharply does the bottom fall was 
from the shore. A mere §0 feet from 
lanl the depth exoreds 2 feet 

Here ime seemingly stands til] 
The towering firs whisper gently in 
the witel, and the awittiting i <u 
per. Boulaceet’s vyarving moods— 
in sunshine onl shadow, mn clewel 
ane miad, or wonder a revealing ntieon 
—top wn indelible imprint on the 
mcmory, 











Commodore hosts a party 
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fantastic castle I had ever seen, a fairy-tale 
place shining white spr the perfect 
plinth of its pyramidal hi Soe 

Spired and turreted, the ‘Fortress: rose 
with such symmetry and grace — Migs =" 
that it-was difficult to see where n an’s 
work began and nature's ended. a “9 
For the castle blended into the hill, ~ be 
and the hill carried the castle 
as if it had grown there, right out 
of the tumbling sea. 

“St. Michael’s Mount!” shouted 
the seaman beside me. 

He was a Cornishman, wotkae® 
his passage back to England with 
us. I was a young Australian 
on my first voyage to Britain. 

The year was 1928. We were 
taking in sail on the upper 
topgallant yard of the four-masted 
bark Hersogin Cecilie, storming up 
from South Australia toward Falmouth 
with 5,000 tons of grain. i 

We had been many days at sea— = 5 . 
more than three months—and now 
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Hatthemented termace «irdles the castle's round tower. Ebb tide exposes the half-mile causeway 
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host sok “From that time on. sone sort of 


builting has stood on St. Michael's Mount 
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[In 1647, Parliamen 
Cestor Col john St Aubvn to be Contain of 
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Vsprings of water, It could be supplied 


“A rebel Earl of Osford—lohn de Ver 
the 14th Eart—took it once i WS OUTIne 
the Wars of the Ros yocoming with hi 


Boats ride sund when tide departs from St. Michael's harbor. Distant Marazion once bustled 


men cressecl as pilgrims. Once they pot mice 
they drew their swords. They held the Mount 
for sever months 

Later the rebel Perkin Warbeck tried! to 
launeh rebellion from here. He took the castle 
unopposed, bul he didn't wel very far 

listened enthralled ot this English history 
l had been tawecht is a boy cume to life su 
vividly in this perlect setting 

Perkin Warbeck, I knew, Was an Impostor 
who gave himsell 
time tht 
America—unotil the hangman's noose 
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[Like a Cree 


Columbus was sailing to 
iL te an abrupt end when be was 25 

Pretending, in 1492, to be Richard, Duke 
af York twho had been murdered in London 
as a child. vears earlier), Warbeck was en- 
tertained and financed by Ring Charles VIII 
of France. He riven Lady Catherine 
Gordon in marnage by James TV of Scotland 
Leaving fas wife wal the 
away in 1497 to proclaim himself rig 
Ring of England 
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Mount, he marched 
if 
ml attack Exeter, Fared, 
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complete the impostor s biography 
Well, he wae at least a romantic rascal, and 

the Lacy Catherine Gordon was.a beauty. | 


imprisoned, confessed, hanyved words 


wus clad that she had ¢ome to no harm. The 
KY i Fae het’ Ho [ers pen, 


Was Mount Known to Ancient Greeks? 


Lon before the visitation of the archangel, 
before the mitustery, the Mount was 4 place 
of renown. Many students consder—as do | 

that its shelter provided the ancient port 
of [ktin, or [ktis, to which the Phoenicians 
came from (Carthage and Sicton to trade for 
British tin Thes needer tin to blend with 
copper from Cyprus to make bronze. Bronze 
mide the best weapons. Hence tin'’s impor: 
tance. It Was the urnimem ore of the penod 

A Greck geographer, one Pytheas, yovaged 
north from Myssilia—Marseille—about 325 


He. A cpuerte from his lost wntings. usec! some 


OO} weors later by the Greek historian Die- 


dorus Siculus, speaks of Tktin, 


Silhouetted castle overlooks o water sprite on 
the causeway as sunlient dapples the shallows 
Mount's Bay covert a fore submerged aboul 
[FO foe. Ports af drowned trees are still fourne 


with tin trade. Most mines now are closed. 


“The inhabitants of that part of Britnin 
called BHelerion lidentified -as Lanil’s Enel, 
im Cormwall| are verv friendly to strangers, 
and their relations with foreimn traders have 
civilized them more than others. They pro 
duce tin which they extract. from the rocky 
eround, into which they drive galleries. They 
melt the tin inte ingots which they loud onto 
carts adconvey to an island wing off Britain, 
called [ktin. When the tide f out, the inter- 
venine space is tite, ond they transport the 


tin over it In longs quantiies At tach 


lide the passage fs covered with water. I 


is here that the traders uy the tin from the 
natives ancl ship it over to Graul [France].” 
Ciniy Si. Michael's Mount seems to fit this 
description. But some scholars wonder, if this 
is so, why no ancient relics or trade: goods 
have ever been found in the area. They con- 
sider it likely that although Phoenicians and 
Pytheas probably visited Comwull, moat 
Comizh tin-was shipped to Gaul by Bretons, 
thence overland te the Mediterranean. 
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Lace) Lead ton sa! 
that of the knieht Sir John Anindell, who wis 


an exceptionally tall man, Sir John, eni's (is- 


Know With cerints 


sone skeleton oneht be 


tory. wae killed in battle on the beach In front 
of St. Michael's Mount in L473, fighting for 
the king against the rebellious Earl of Uixford 


—jthe same who seized the Mount and its 


rostle by entering with his solders cisruises 


oe Caletritns 


Woewlyvweds Seek St, Michael's Chur 
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the church: Like her husband 
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Lady St. Levan—u lively, vivacious woman 


oe | 
tio born AreiornihL She ws formerly the 


Hanourable Clementina Gwendolen Catha 
rine “icoleon, only daughter of Lord Camock 
tinal 
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seter of Sip Horold Nicolson, lie famous 


Rearnne a family of three 


dauehters has nol 


sna wand tw 
interfered] with fet 

nacity for public work. She 1 a Justice of Uh 
Peace, o< is her husband Festivities connected 
with the 300th anniversary of Uve St, Aubwns 
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hold for life. 
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nnd interesting parts of the castle are ayvail- 
able to the public, including the chapel, arm- 
ory, drawing rooms, and terraces. 

The St. Levan family lives now inthe new 
eust wine, complete with suites of fight and 
ality bedrooms and modern bathrooms As 
we sat in the family drawing room over a 
quiet pre-fonch appetizer and inthe clining 
room for lonch, we misht have been a thou- 
sand miles from a summer visite. 

“Tt took wenerations to make this custle ft 
for a home,” said Lord St. Levan, “The fumily 
moved here permanently only in the middle 
of the last century.” 

Since the davs 400 vears ago when St, 
Aubwnes first acquired the famous Mount, each 
heal of the family has successively main- 
tained and improved it. One of them had an 
are hitect-cousin, Piers St Aubyn, whose ¢hal- 
lenging task it was-to.add a newest wing. It 
tock five wears, building in heavy granite, in 
plates vertically down the sheer cliffs. 

St. Aubvns have server) Cornwall, and 
England, os Members of Parliament. High 
Sheriffs, Deputy Lieutenants, Justices of the 
Peace, and in many other offices through 500 
weirs. The present Lord St. Levan hos been 
Deputy Lieutenant af Cornwall since 1961. 
In addition to his duties as a Justice of the 
Peace. he is a hereditary member of the House 
of Lords And then there are forms to be run, 
an estate to organize, 

Against the hackeround of this full life, | 
enthered that both Lord and Lardy St. Levan, 
in their muznificent home at St. Michael's 
Mount, are hoppy people inden. 


Spanish Armada Suiled Wide of Mount 


The tide wis hich when | left, and the 
causeway Was submerge Lond St Levan 
took ome to the little harbor, down the stone 
steps Queen Victoria once climbed, (There 
js an imprint of ber shoe in brass ot the top.) 
St Aubtwn retuiners: took me be motorboat 
to the stone pier at nearby Marazion. Again 
T was struck by their sctrong, honelscme faces, 
awarthy and so Cornish, Coule it be trie that, 
wa buick, Phoenician blood had mixed with 
the tocol here* 

The evening was closing in. I stood on the 
foreshore and looked) back in revene at the 
Mount, standing romantic, solitary, and eran 
aitiinet the misty Cornish hills. 

A host of stirring figures from the past 
flashed before my mind's eve—rebellious 
Perkin Warheck, John de Vere, the audacious 


National Geographic, June, 1964 


Earl of Oxforcd, tall Sir John, Arundel. fight- 
ie for his king, the poet Milton, who wrote 
some enigmatic verse about the Mount. 

Spanish seamen were warned about the 
Mount in Elizabethan times, Their shiye 
were supplied with o document called Aela- 
cion de los Puertos ...de tnglaterra, a Span- 
ish pilot’s survey of the English consts. 

“On one side of Mounts Hay i a strong 
castle with much artillery...” the Relacade 
real, So those in Spain’s raiding fleets ap 
proached it warily. | | 


Comixh Jock Killed the Giant 


All this and much else is part of history. 
Then there i¢ the legendary kind, such as 
Jack the Giant Killer. Jack was o Cornish- 
mot. Jack is uo favorite Cornish name to this 
diay. He killed one Cormoran, master of St 
Michael's Mount, by digging a well in the 
iiant’s path, then attacking him after he had 
fallen in, 

Another legend has it that Cormoran built 
a hotise of white granite, but muacle his wile 
fetch the stones, While he slept, she tried to 
aubstitute some hancier green stones: He 
caught her and fnightened her into dropping 
one huge boulder on a beach, where it re- 
mained, no ordinary mortal having the 
strength to mere ib 

T learned such fanciful stories as a schoot- 
boy in Australia, 12,000 miles away, Yet were 
they all fairy tales? And those stories, persist- 
ent down the centuries, of Leonnesse and its 
drowned! juurishes. Fairy tales too? 

After all, huge boulders «till te ody <trewn 
about the Marizion foreshore, aa if they had 
been cropped there. It is hard to visualize 
how human agency could have carried them 
Where they are. 

As for the drowned uirishes and churches, 
the chronicles left by Florence of Worcester 
—an Enelsh monk who recorded local his- 
tory, and died in 1115—tell of this flourtshing 
land and its sudden overwhelming by the sea. 
There is ne biotin his writing of dishelief. 

Night was coming swiitly with « mist from 
the sen, blotting out the livhts of the modern 
world, ships in the (Channel, the loom of 
Penzance A eull ered in the gloom. A cole, 
bone-searching wind rose. Suddenly the sea's 
WHSh Wis MenCcInE, 

It was cere and haunting—a place where 
almost anvihing might have happenel The 
ion. event-crowded past wis very vivid, and 
very real 
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These 3 tests prove 
First National City Travelers Checks 
are “Better Than Money” 





Why are National City Travelers Checks ihe best way to 
carry money anywhere? Actual teats, shown below, demon- 
strule these speciic rewsons: ready availafilily...deiniediak 
accepiability...cn-Hheawpo refondahiiiiv, tn ease of joss, 
Western Union Operator 25 ditects you to thousands ol 
LS. refund points. There are thousands more abroad...and 
hotels there can direct vou to the nearest One, Backed by the 
bunk that's first in world-wide banking, Sational City Tra¥- 


clers Checks cost just a penny per dollar, 





Test No.t-Availabilitv-in Baton Rouge 


Dr. & irk Coury B Beard cine Satonal 
Civ Travelers Checks ci every trip, fitar ot 
lar. Here they replenish thew siipepiy at ihe 
Ljuniand Nagonal Bank, te quick, can 
ne fens) at foanks cierywher 





Test No, 1—Refundability—in Heidelberg 
Binion Gero W. Campbell of Casper, Wvoming mai 

owt By acthiwlly burning S12) worth of Natoma! City Pravelei 
( heck He wos directed by his botel to a nearty Hewlelbere bunt 
Where a full rele «ak prompily arranged, Mo red | 
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An lnrer pilvantaees, Perce, too, you find 
‘SSatnwigl Criw Travelers Checks ¢ mW tie Esiy 
TREAT cele Pelee fully refundable. When 


you “Lome to (he Faw” carry thom— nein 


i ny Wie f ni! 





Test No. 2-Acceptability—in Singapore 
44 the forms Rallies Motel, od as heck home in Cane to Mi 

md Mr. H. Bennet? Whipp bearied thai National City Traveler O}MICIAL TRAVELEMS CHECK 
Checks Were @ hos! Convenient way to poy for everviting Proof thal SEW YORK WolLtsS PAIN reias 


(hes “aadety-hrei” cosh m world-famous! bpemifier Faghecat | 





NEW YORK —city of the world 
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writer Peter [T. White i 


Le2Als tun to New York Cailv. In next month's GEOGRAPHIC. 
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a ee ee Get Kodak 
Love Lefters Color Processing 


to Rambler by mail 


~ Insurance Execu- 
tive Jeol Vio Prien uf 
Sew York City has 
ho get hope. apar 
a family mac ont 
of hrs car—bhoth 
Lough. Bott letter is 
full of pre for bis 
(loss Sox ahathin 


wien wall gototnale: bans 
“It's the most kid-proof 
car I've ever seen” 
"I have two boys who can do 
Some forriopiea: things te 
upholstery. But the inside of 


gy Classic wagon has proved 





Jom! hl Price 


AS tough as if is good looking. 
“i particulariy like the 
Drakes, too. They stand up 
Temarkacily well under stop=and 
gO city driving. And I've nmeay 
een Any that wo r 

in wot Weather 

‘He Dileare 

ingly good. ne aul | 

to got 18-20 wiles with Just buy Kooak Prepaid Processing Mailers 
Butomatic. tronsminsion—anc at your dealer's, (Price covers processing 
1-860 much oLty traffi cost.) Mail your exposed Kodak color still 
“iL Want tO ¢ongratulate those OF movie Tim direct to Kodak in the pre- 
WHO tinke such a Fine autosoblia paid mailer envelope. Get your slides, 
pomaiole.” movies or orints returned directly by mail 
processed with the same care Kodak puts 
into making film. Sure sign of quality 
processing is ‘Processed by Kodak" ap- 
pearing on your color slides and movie 
film, and “"Made by Kodak”’ on the back of 
your coer prints, 





You can see why Rambler is Amer- 
ica’s best-selling 6-cylinderwagon! 
Phe ( loesit ahaa) cores witht titi cigel eoy- 


al Toe pW ae? Lhe nee Torry ti te 


eee | ido kL — 
mathd 232... the that cones on hkeay 
by 


f vremi! Agwl the snarl pin! Higa! 4 
Roof-Top Travel Rack js efondord USE KODAK PREPAID 
PROCESSING MAILERS 


— 


en iipinent, See your Rambler chen ler' 





EASTMAN KODAK COMPANY 
ROCHESTER, N.Y. 












And takes outstandingly sharp, | 
The film 


Cassette Gliminatea conventional 


brilliant Amm movies! 


[Areading—ane ré-thresding, tod 
Wien you're ready to éxpose the 
second side of the fiim, just flip 
the coesette over. it's that sim 
ple) Inthe: KooAK cleactric d Zoom 


Camera, a amall, efficient electric 


EASTMAN KODAK COMPANY 


battery drive 


é | ait 
|) ROCHESTER, N.Y. 


FLO Wining 700m for close-ups 


KODAK 
Electric 8 
Zoom 
Camera 
~ loads in 
seconds... 


motor winds the film for you. You ré always ready to 
catch the action, Zoom smoothly with just a touch of 
your fingar. The electric eye automatically adjusts 
(ne exposure. Kooae Electric & Zoom Camera, 
less than $160, Advanced model with 8-to-1 

[ass than $296 


Single-lans modal, less than $80. See 


room lens (6,5-593mm) 


all three at your Kodak dealer's, 
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All the parts that make 
a watch fast or slow 
have been left out of the 
Accutron movement. 


dividing every second into SO) equal parts, 
(Your present watch divides a second only 
Tne o parts. | 










ee ee Mtr bla optate omin Accutron time isso precise that we guaran- 
Beira! tiny Cyne dari Mh A gardenia tee average daily accuracy within 2 seconds.” 
Men aint deste mmc ever ele And we know owners who have not gamed 
or lost thisin 2 months, 

The balance wheel, springs, staff and screws You might also like to know that the U.S. uses 
in your present wateh are mechanical parts. Accutron movements in satellites, And that the 
A speck of dust can upset them. So can ¢on- Air Force has issued them to all X-15 pilots, 
fealed ol. And normal wear. However, don't let this make you think that 

We do not use these parts in the Accutron Accutron priees are higher than any other fine 
movement. Instead, a tiny tuning fork /; {a HIneEpiece Ss. 





keeps time through vibrutions, (Remember, we left u lot of parts out.) 
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Olid Spunish chari, Li Wrilpre 


You haven't seen anything till you've seen South America! 





Ball) comets. {ae Che price ol 
retire” en cetera. Hetirn thie 


ther ee an Aum: Panages 





Aart CRISES fOr Lhe TP iM ae. bast cop rT Weel Lt Fm | much to ie. 4 

lo ace. [he ancient [nea palace Peru, for cxample. Syeht life alone the elamarous Un 
Puan comet. (AS low as S40 day in the smaller resort botels-) Brasilia, the world 
inocern cuptial oty And the unbelievably beautiful lake country of Argentina ond Ch 
You haven't teen any fill you ve seen all South America. Ard yi ket “Roowend 
South Amenca will cost you mur Pea tha vou think, A 


te 25 SoA) Fel eoonomy Tare Troi 


Mumm. $766 from Los Angeles: Ga ify 
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World’s most expensive hammer 


A Bell & Howell AUTOLOAD® movie comera 
makes a dandy hommer, (Gur nail-benging 
wos to show the sturdiness of aur elediric-eye 
tyvidor. it also makes o nice point about our 
comero bodies, doesn't it?) Mf yaue tchiee of -o 
folie symbol is close to one hundred and. 
Titty dallors werth of hammer, though, make 
sure if to Bell & Howell, Actually, we didn't 
len en making o hammer, But when Bell & 
Howell makes something, we make if strong. 


ln cose you're interested in teking movies, 
wed like fo point out the hondy one: 
honded-soaming affair, Right there under 
the lens, see? You fuck your index finger in 
thera and room smooth as you pleas. And 
the electric aye ond reflex viewing, And the 
folding, Bulltin pistol grip. Naturally, you 
load this: camera with o cortridge. There 
now. If you have ony further questions, ask 
your Boll & Howell dealer. Nice fellow. 


Bell & Howell 
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HOW TO FIT A CADILLAC INTO ANY BUDGE) 





JETLINER—MOON LINER—SPACE CENTER 


on te se 





TO HELP PUT MAN ON THE MOON, 


fut 3) VA 
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THE NEW DOUGLAS SPACE SYSTEMS CENTER = sihvurwes! farilitie 
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INTHE AIR OR OUTER SPACE... [) O LJ ¢ LAS GETS THINGS DONE! 


Having trouble with 
weight control? 


The Special K breakfast is for you. Only 240 calories. Good in protein. 
99% fat-free. Tastes fine, day after day, 


The Nutrition Story af 
Kellogg's Special K 


One seterng af Specal K (i elt 
lth Yh) Se Roi el ipgilhes La ‘hi 
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lave you ever started on a 
welht control program ane 
dropped it long before your 
rool wos reuched? 

Acoording forecent studies, 
many diets fil because they 
ate too dull to live with, 

The reasen the Special K 
Breakfast has beer so success 
Tul Withso many people is that 
tis a nermal kind of meal 
itlooks appetiing and tastes 
aceon, 

Ard fis based on the com- 
ecpt that eating sensibly at 
Dredkiast can help vou eat 





Cc iBe= fig # ult a — ive 


sensibly at lunch and dinner 

White the Breakfast totals 
only 240 calories, it. provides 
Po! nourishment: Complete 
lieh-uality protein. A bal- 
ance of vitamins and miner- 
as. And quick energy, tow, 

“lainstay of the Special K 
Break fist 5 0 unique, modern 
ctioul-—Kelooes Special K, 
Lis lowin fat, high in protein. 
vet invitingly crap and tleht, 
Its excepfional flavor is en- 
mable month after month 

Deesn't Special K belong 
on Your breakfitst table? 
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Home movies easy | 

as watching TV 

with new Keystone | 
"Private Eye" Projectors 





Here’s a totally new concept-instant, table-top 
movies. Without setting up a screen. Without 
darkening the room. On a big (5%" x 6%"), bright 
viewscreen. How convenient to watch home movies 
just as you'd watch TV. See Keystone self-threading 
“Private Eye” projectors with High-Light slow 
motion at your photo dealer. 

But projectors aren’t all we make. Get a load 
of our new Load-A-Matic cameras. Squeeze the 
trigger and film winds onto take-up spool 
automatically. 

It’s the fastest-loading camera in home movies! 


LIFE NEVER STANDS STILL WITH 


KEYSTONE 


Available if Carada KETSTONE CAMERA co. ic, FOSTOAN, MASS, 
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People who Thunderbird have a talent for setting trends 


And for discovering them. For a decade thei car has been a symbol of all 
that iso mellem. Now, a new trend begins with Thonderbird for [964 
| sir nee 
Vieoks lI Tahteit is Lite Presta thu ti lepeee'a sy jr rt Tt a4 ering ia bene | ‘Tics i 
over to eae your entrance into the Lhinderbird com kpit, No eo Fonuarred 
brea ees crac ikl TTR a PEe THIELE t dj bli Hecrrat click | Waltinig Lierhit rz": 
ried f a , 
nunds you to fasten the retractable seat belis ee prea di | lols tell venus 
when gas 1s low, a dooris ajar. But, most LN Pressive cl all. is the smoaath, silent 


way Chuncderbird moves and corner and codes this year, Try ait. Find out 
| 


why the trenedsetterssay, ‘othercars you drive...this ane you Thunderbird 


Thunderbird —— 











These instruments are read by 
America’s safest drivers... 


(THE ONES WHO DRIVE TRUCKS) 


The cab of a large modern highway transport truck 
is packed with instruments and controls —switches, 
meters, indicators, gauges, valves, warning lights,— 
even two-way radios, sometimes. No technical im- 
provement is spared to make today’s trucking safe, 
speedy and efficient. It's an efficiency that pays off 
in lower delivered costs on nearly everything you buy. 
International Harvester is proud of its part in Ameri- 
ca's trucking progress—as America’s largest manu- 
facturer of heavy-duty trucks. 


“TRUCKLINES ARE AMERICA'S LIFELINES" 










INTERNATIONAL 
HARVESTER 
COMPANY 


MEMBER 












AMERICAN 
TRUCKING 
INDUSTRY 


Waahingta & G. C. 
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LAHAMA5 MINISTRY OF TOURISM 
1701 Firat Nations! Beak Blelig- 
, Flenda 3319) 
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Don't let the Pontiac style, the Pontiac performance, and the Pontiac quality fool you 
—Tempest is a low-priced car, 


(‘es «8 little ditfeull convincing some people thal igure. Thats because of its bongor, roomier bod) 
can't tell a Tempest by ite price tag. Especial, Wider Wide-Track, bigger Stakes, ruggid now Tram 
ple who've been buying the same old low-priced even the new 140-hp &. Tou ve gol seven models te 
jkkhe time atter time choose trom, but don't [ret about making the choice 


This Tempest of qurte: vou sen, looks and teels-end Atier all, they re all designed by Ponteac. How could 


Herron lime if should! carr Ss positively ave24am Any DAR} | aront ? WIE -THACK PONTIAC TEMPEST 
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Completely Mew for 1S64 


WHY does an oil company break all 
precedent to sponsor the first 
frankly rated Travel Guide in the U.S.? 





Becuwse vou, like most Americons, probably MH So Bui. Vi. Serthwenrt and Creat 
append 3) cents out of every vecution dollar for Mains States: labo, lows, Minn. Mont. eb., 
food and lodging. Thii’s why Niohil offers you NO, Ore. 5.0L, Wash., Wo, Southwest ond 
the seivaece information vou need to wet the Sith Centrul Area: Ark, Colo. Kan. La., 
most for your money when you travel! ho, Is. ML, Okie, ‘Tes alifornia and the 


1 
Wet: Arc, Calif., Nev. Utih 


Here: in What.you set im the klobil Travel 
Ciulde, the only book of its kind: 
e Accurute, fronk |-to-S-star QUALITY | | | 
KRATINGS of hotels, motels wand resiauranis Get yours nw ) 
from information gathered by 47 trained from your Mobil dealer! 





Inspectors WhO IDE WHHRNOMIMced mapec- li he canna wayyy PO, pied Rectal 
ots Cah Vou $1.50 per Travel Guide (cash, check, 
: j f bk ia 7 7 i ja 

e Facts about values, prices, service, cuisine MG.) to Mobi Chi Company, Pad 


Hak FOAL. Capen Nock NY: Add 


® Places to vieit—muscums, historical sites fe 
A per order far handling. Incttak 


® Hard-to-pel Information about booy ster 
LauTinomate. fours, Picnic APs fecal ities 


fcr peal where Lo make peservatiins 


name, addres and specify which 


ree Ina Cities. Vol Win 


Visit America’s top vacation attractions 
at savings up to 5SO° 


With every Guide vou wel Gites Certiicitecs 
worth op to $100 in medluced adinissions to 12 
oF more jop Vacation attractions, plus [9 jl 
ine BY. Works Fair, Just one (ruest (er- 
ificate con ieually save Your family the price 
of the Guide. Six remional editions 

freat Lakes Area: [ll Ind., Mich., Ghia 
Wisc idle Athontic States: LDel,, Woosh. ,C., 
Md. Wo. N.C, Penn, §.0,, Va. Wve 
Sorthesstiern Sintes: (Conn, Maine, Aloe, 
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Milion dollar a mile strip...and worth it! 
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TRAWEL BONUS: Your dollar goes further in Canada . | “| 
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HOLIDAY IN CANADA 


the wonderful world at your doorstep 





The franc is local currency in France. 
So is this. 


i | B04 383 508 
“Bank of Atterica 
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Paris or Poushkeensie—wherever you go, you'll travel more safely with Bank of America 
Travelers Cheques. They're known and accepted the world over. And our money 

; Fy =F Ie i opr a = a =) Ac Ta etal! = Te =| 
back guarantee ensures prompt replacement of lost or stolen cheques—anywhere. 


Ask for them by name at your bank—BANK OF AMERICA TRAVELERS CHEQUES. 
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a camera with a Fully Automatic 
Cd Electric Eye with cual ranges 
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forthe dimmest indoor or brig 
outdoor light, Complete Versatility 
that lets you read the “numbers” you 
can set manually when desired. 
Famous Hexanon 11.9 Lens that 
assures professional quality, 





outsianding sharpness every shot 
Automatic Framing that shows 
exactly what the picture will be 
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AuioeS is the only camera that ples pou all you 
want, dod ned, That's why it's rated “best buy” by 
the experts! Let Man $100 plas case imcd "the Terns 
alone i worth the price.” Sce for yourse:s! at better 
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Who knows, maybe itis, Tou get chisck- 
ups on everything else — your health, your 
kicls the car, 

“4 whiv not vour mvestments, toer 

Vfter all, times change —ined so do se 
curity values, The stocks you bought hve 
Veurs uo may have been just fine for viv 
purposes utr — but what about now; 

Maybe your objectives have changed, 

Nluvbe other stocks offer tar better op- 
POrtuunitios, 

ALAS be there are cetinite wenk spots bia 
anit! there in ow norttolin 
think investi 
should get 4 good financial checkup. from 
time to fine . 
vestment program looks like tou practiced 
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impartial observer 

And if vou'd like to know what wr think 
of the stocks YOu OWT, we tL be happy thi 
tell wer 

Our Research Department will mail you 
an objective review of your present port 
folio, wive you all the facts they can about 
dura parti vilar stocks vou may want to burs 
or sell 
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There's no charge for this-service, either. 
Whether youre a custamer ar net 

Li you'd like an investment checkup, just 
write us a letter outlining your own situa- 
tion and objectives. You simply acderess 
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MERRILL LYNCH, 
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There's more to good sun 
glasses than meets the eye! 


Naturally, you'd os pas fino sum glasere like farms 
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fheo, exclusive Ray- fen comfort whenever you fo 
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frie nterne ped apart ahopa, For free atylo [older 


Wwelte Houwach & Lomb, Rirnbiur wr New York 14602 


SUN GLASSES 
BY BAUSCH & LOMB 
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Johnson Smith & €o., Dept. 452, Detroit 7, Michigan 
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Remember when you could spot a tot 
camera load? Olympus Pen ended 


Now—over a million happy touriste arn traveling 
liwht, Pen camera tucked away in pockel of purse 
LTaes standard film. gives twice a8 many slices 

or neqahives as olddashilonel bulky 5A, 

Leven models tnr qvaryone (movies, tool] 

Ash your dealer toe shew Peri’s 
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Lavin thet Olympus POD ar your money bouk 
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Shenandoah... 


Conservation saved it for you. See it on your wav to the New York World's Fair. 
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Money for life! 


That's what an Equitable annuity gives you 


Retirement can be much more fun when lute security there's nothing lke an annuity. 
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